
Don’t forget to:
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• Use the mobile app to:
• Complete the 

Fresh Ideas Scoring
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• Wait until end of each 
session to scan out

• Silence cell phones and 
electronic devices

97th Annual Conference and Exhibition

Today’s Highlights:
• Technical Program
• Learning Exchange Workshops
• Manufacturer’s Exhibition Grand Opening at 10:30 am
• Operator Competitions
• Student Poster and Student Design Competition
• Lunch in Exhibit Hall at 11:30 am (or on your own)
• Professional Headshot Photobooth in Exhibit Hall
• Wastewater Security Panel at 1 pm
• Manufacturer’s Happy Hour in Exhibit Hall (5 pm-6 pm)
• Dinner Social at The Churchill at 6 pm



Scanning Procedure for Accurate PDH 
Certificate 
• You are welcome to stay in a track for multiple sessions without scanning 

out. 

• You MUST scan out for breaks and lunch or you will NOT receive credit. 

• If you plan to stay in the room during a break, you must scan out, then scan 
back in.

• You will be emailed a link to your PDH certificate within 30 days following 
the conference.



Energy Optimization for MBR Treatment Systems: 
An Arizona Case Study
James Matthews, PE PACE – Advanced Water Engineering
Mr. Matthews has worked as a Design Engineer and Operator for over 30 years in the water 
and wastewater industry. As a Principal at PACE, he directs a multitude of disciplines, 
including civil, mechanical, electrical, automation and process design. Specifically for the 
Sarival Water Reclamation Facility, he served as the Engineer-of-Record on the $85M MBR 
Design/Build Project led by PERC Water.

Al Wood – Liberty Utilities

Mr. Wood, Engineer IV, works within Liberty’s Engineering department in Goodyear, AZ. He is 
focused on the improvements and maintenance of Liberty’s collection and treatment 
systems. He completed his formal education in Chemical Engineering and Environmental 
Engineering at RMIT University, and Tufts University. He has extensive experience and 
knowledge in the operation and design of anaerobic, and aerobic wastewater treatment 
systems.



Owner: Liberty Utilities
Location: Goodyear, AZ – North of US 10 at 303 Loop North
Phase 1 Capacity – 4.0 MGD ADF / 6.0 MGD MDF
Buildout Capacity – 8.0 MGD ADF / 12.0 MGD MDF
BOD / TSS / TKN / NH3 – 600 / 275 / 75 / 50 – ADEQ Class A+
Started Design Q1 2022 and Began Operation Q1 2024
Delivered through accelerated Design/Build Contract with PERC Water

Recently Commissioned Sarival WRF Project



Site Looking North from US10

Sarival WRF



Site Looking South from McDowell Rd

Sarival WRF



1. Selecting Pumps & Equipment w/ High Efficiency to Start With
2. Use of VFDs & On/Off Control for Equipment / Process Turndown
3. Use of High Efficiency Diffused Aeration Equipment
4. DO Control of Aeration Process
5. Use of Building Management Systems for Ancillary Power Reduction

“Traditional” Energy Efficiency & Reduction



ECO = Engineering / Construction / Operation
Holistic Approach (All Facets of Facility) Applied to Energy Conservation
1. What is Impact of Energy Efficiency Decision on Construction and O&M Costs?

2. Look for Opportunities to Leverage Already Installed Equipment and/or Already 
Operating Processes – Redundant Units and Process Trains Can Do Other Things.

3. Pay Particular Attention to Processes with High Energy Efficiency Gains with Least 
Impact to Operations – High Efficiency Aeration & Turbo Blowers? 

4. Avoid Selecting and Proceeding on Energy Eff. / Reduction Alone – A Pump that 
Clogs or a Blower that Breaks has ZERO % Efficiency When not Operating.

“ECO” Concept for Selection of 
Equipment & Processes



Applications Used for Sarival WRF Project

1. Selection of CLR vs Conventional MLE Bio-Reactor Configuration

2. Use of Low Speed Adaptive Mixers = Lower DO, Higher Treatment 
Performance and Blower Turndown

3. Use of Individual Adaptive Drive Feed Pumps to Each MBRs

4. Use of LEAPmbr 500D Cassettes for 30% Reduction in Air Scour Now + Built 
for new 500E = 50% More Capacity with Only 25% More Scour Air

5. Use of Redundant (N+1) MBR train to Pre-thicken Sludge Prior to 
Dewatering Reducing Dewatering Time 50%. 

“ECO” Concept for Selection of 
Equipment & Processes



Typical Energy Consumption of MBRs vs CAS
Membrane BioReactor (MBR)
Process Area
Coarse Screens 0.31 0.04% 0.15 0.02% 0.08 0.01% 0.05 0.01%
Grit Chamber 28.38 4.06% 16.56 2.43% 11.83 1.75% 9.46 1.41%
Fine Screens 9.46 1.35% 4.73 0.69% 2.36 0.35% 1.58 0.24%
Total Primary 38.15 5.46% 21.44 3.14% 14.27 2.12% 11.09 1.65%
Bio-Reactor 420.5 60.18% 421.08 61.74% 421.08 62.42% 421.08 62.73%
Membranes 238.89 34.19% 238.89 35.03% 238.89 35.42% 238.89 35.59%
Total Secondary & Tertiary 659.39 94.37% 659.97 96.77% 659.97 97.84% 659.97 98.32%
Chlorination 1.18 0.17% 0.59 0.09% 0.3 0.04% 0.2 0.03%

Total (kW-hrs/1000 m^3) 699 100.00% 682 100.00% 675 100.00% 671 100.00%
Total (kW-hrs/MG) 2645 2581 2553 2541

Convensional Activated Sludge (CAS)
Process Area
Coarse Screens 0.31 0.09% 0.15 0.05% 0.08 0.02% 0.05 0.02%
Grit Chamber 28.38 8.22% 16.56 5.05% 11.83 3.67% 9.46 2.96%
Fine Screens (Typically Not Used) 0 0 0 0
Total Primary 28.69 8.31% 16.71 5.10% 11.91 3.69% 9.51 2.97%
CAS - Convensional Activated Sludge 311.7 90.28% 307.56 93.78% 307.56 95.36% 307.56 96.14%
Secondary Clarifier 2.36 0.68% 1.77 0.54% 1.77 0.55% 1.77 0.55%
Tertiary Filter 1.33 0.39% 1.32 0.40% 0.99 0.31% 0.88 0.28%
Total Secondary & Tertiary 315.39 91.35% 310.65 94.72% 310.32 96.21% 310.21 96.96%
Chlorination 1.18 0.34% 0.59 0.18% 0.3 0.09% 0.2 0.06%

Total (kW-hrs/1000 m^3) 345 100.00% 328 100.00% 323 100.00% 320 100.00%
Total (kW-hrs/MG) 1307 1241 1221 1211

Ref: Dr. Sajjad Ahmad, pHD - UNLV 2020 - "The Impact of Advanced Treatment Technologies on the Energy Use in Satellite Water Reuse Plants"

4 MGD 6 MGD

1 MGD 2 MGD 4 MGD 6 MGD

1 MGD 2 MGD



Typical Energy Consumption of MBRs vs CAS



Secondary BNR Bio-Reactor Configurations

Aeration 
Tank

Anox 
Tank 2

Anox 
Tank 1

Primary 
Anox Zone

Aeration 
Zone 2

Aeration 
Zone 1

MLE Configuration (Traditional – Easy to Build)

CLR Configuration (Like Ox Ditch – But Deep w/ Low HRT)

3 x 100HP Hybrid Blowers
2 x 20HP Direct Drive Mixers
1 x 15HP MLR Pump

3 x 100HP Hybrid Blowers
2 x 7.5HP Adaptive Gear Mixers

12% Reduction In
Installed Total HP

72% Reduction In Installed 
Mixing & Return Pump HP

MAJOR Turndown 
Capability



Sarival Secondary BNR Bio-Reactors / MBR / CCTs



Sarival N+1 MBR Used for Pre-Thickening of WAS

Four MBR Separation Tanks – One Redundant (But Likely In Use)



Sarival N+1 MBR Used for Pre-Thickening of WAS

Benefits:

No Separate Pre-thickening Process or Polymer / Chemicals Required

Centrifuge Runtime Reduced by > 50% w/ Same or Similar Cake Performance 

Reduces Operator Time Spent on WAS & Dewatering

Reduces Energy Consumption of Dewatering Approximately 30%

 

Applications at Sarival WRF MBR

Worked with SUEZ / Veolia to provide standard system, with only a few minor 
modifications, to operate as a thickener.

System operates in a “batch” configuration – 90 to 120 Minutes / 18kgal Batch.

Runs from operating MLSS (6,000 to 8,000) to 1.8 - 2.2%



Thank You

Mr. James Matthews, PE
Sr. Vice President / Principal
jmatthews@pacewater.com

Mr. Al Wood
Sr. Engineer IV
Al.Wood@libertyutilities.com

Many Thanks to Our Design / Build 
Project Leaders @ PERC Water
Mr. Steve Owen
Vice President
sowen@percwater.com

mailto:jmatthews@pacewater.com
mailto:Al.Wood@libertyutilities.com
mailto:sowen@Percwater.com


Statements of fact and opinion expressed are those of the author(s)/presenter(s). 
AZ Water, AZAWWA, and AZWEA assume no responsibility for the content, nor do 

they represent official policy of the Association.


