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PROJECT BACKGROUND

City of Show Low Existing WWTP 
• 2.5 MGD Aerated Lagoons
• Existing Medium Screen 

Mechanical Bar Rake 
Headworks System

• Existing Effluent Pump 
Station 

• Small Operator Office and 
Lab

• Chlorine Bldg
• No Standby Generator
• 6,300 ft Elevation



PROJECT BACKGROUND (CONT.)
Effluent Discharges to Polishing Pond 
and Wetlands
• 200 acres
• Breeding grounds for water fowls and 

wildlife

Existing Effluent Quality Requirement
• 200/800 CFU on E. Coli
• Reserved on TN
• <10 mg/L TN for Groundwater

Ammonia Exceeded AZPDES Limit
• As high as 40 mg/L

City Required by ADEQ to Upgrade 
WWTP



SHOW LOW WWTP UPGRADES



WWTP PROCESS UPGRADES

Major Upgrades
• Headworks
• New Influent PS
• BNR Secondary Process
• Secondary Clarifications
• Sludge Dewatering
• Chlorine Disinfection
• Full Electrical Upgrades with 

Standby Generator
• Permanent Groundwater 

Dewatering
• High Speed Turbo Blowers
• New CMU Building and Existing 

Building Upgrades



WATER QUALITY RESULTS OF NEW WWTP

Effluent Now Meets AZ Title 18 
BADCT Standards
• Non-detect on Fecal – 4/7 samples, not 

to exceed 21 CFU
• Total Nitrogen less <10 mg/L

Average Effluent Results of the 
New WWTP
• Non-detect on Fecal 
• Total Nitrogen less <5 mg/L
• Ammonia is non-detect
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CONSTRAINTS AND EXISTING CONDITIONS

Maintain Operation During Construction
High Groundwater
Cold Weather
Unknown Existing Conditions 
Site Drainage Issues



OBJECTIVE

How do we maintain low cost without 
sacrificing process and quality?



INNOVATIVE DESIGN METHODS MAXIMIZE VALUE

Innovative Design Methods Used Successfully Accomplished Upgrade 
While Maintaining Low Construction Cost

1. Maximum Use of Existing Infrastructure
2. Hybrid Approach to Equipment Selection – Performance Based 

Specifications
3. Clear and Precise Construction Documents
4. Open Communication with Project Team
5. Closely Working with Operations Staff



MAXIMUM USE OF EXISTING INFRASTRUCTURE

ü Reuse Large Infrastructure - Major Components of Overall Cost of WWTP
• Utilized the existing North Lagoon to minimize Earthwork
• South Lagoon provided treatment during construction
• Reuse Ex. Headworks, Effluent PS

ü Consider Alternative Treatment Processes That Can Best Fit the 
Conditions of the Facility 
• Large lagoon allowed for higher HRT processes (which are typically less costly)

• Extended Air Activated Sludge
• MLE Process

ü Evaluate Equipment Upgrades That Can Improve the Process Without 
High Cost
• Modifying the medium screen option to coarse screen

*Show Low WWTP Results of Applied Method



HYBRID APPROACH TO EQUIPMENT SELECTION

Performance-Based Specifications 
ü Allows for competitive pricing without compromising quality
ü Considers needs of Owner, operators and equipment life-span
ü Allows for Owner input
ü Pricing agreed-upon upfront before plant design commences
ü Upfront additional time invested is saved later in design and procurement phases
ü Reduces construction time by ordering equipment with longer lead time earlier



HYBRID APPROACH TO EQUIPMENT SELECTION

Performance-Based Specifications - APPLIED
• Realized Up to 40% Capital Cost Reduction 

Blowers

Headworks

Biolac®

Sludge Dewatering

Clarifiers



CLEAR AND PRECISE CONSTRUCTION DOCUMENTS

ü High-Quality Plans and Specifications
• Minimize Risk!! 
• If contractors do not understand something, they will pad it to cover the risk

• Minimize Change Order
• Change orders are charged at maximum price ….no longer low bid

ü Clearly Defined Scopes of Work in Contract Documents
• Especially Between Subcontractors (i.e. electrical vs. controls)
• Find Gaps in the Scope

ü Even With These Methods Applied, Still About 100 RFIs on the 
Project



OPEN COMMUNICATION WITH PROJECT TEAM

ü Maintain Open and Honest Communications with Project Team
• Execute hyper-responsive and proactive work ethic

ü Avoid “You vs Me” Attitude 
• Identify and discuss issues immediately – avoid “gotcha” attitude

ü Help the Contractor be Successful
• If the Contractor is making money on the job, he is more willing to help 

resolve issues that come up….sometimes for “free”



WORK CLOSELY WITH OPERATIONS STAFF
ü Obtain Operations Buyoff at the beginning of the Project
• Creates an environment where the Operators feel ownership of the Project

ü Identify existing conditions 
• Operator identified piping that was not on the “as-built” to help during the 

Design Phase
• Potholing
• Electrical Determination

• Insist on keeping the South Lagoon for emergency storage, which help keep 
construction cost low by eliminating bypass pumping and storage 

ü Understand the operations staff’s “needs” versus “wants”
• Repurposed the South Lagoon but removed automation (made it manual)
• Eliminated the need for an Aerated Sludge Holding tank

*Show Low WWTP Results of Applied Method



WORK CLOSELY WITH OPERATIONS STAFF (CONT.)

ü Utilize the Staff’s Specialized Skills to Help Minimize Cost and 
Change Orders
• Biological Seeding Process
• Cleaning the Effluent Wet Well with City Equipment
• Offer the contractor access to City equipment for much lower cost

ü Properly communicate and schedule shutdowns and process 
interruptions
• Operations staff was in the weekly construction meetings
• They provided inputs on scheduling and when is a good time to perform 

certain construction work
• Seasonal wastewater flow conditions
• Weather conditions

*Show Low WWTP Results of Applied Method



QUESTIONS


