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1Figure 1: WEF Logo [1]



Introduction
Purpose

● Analyze/design a wastewater 
treatment facility, create design 
documents for entry into the AZ 
Water Spring 2021 student design 
competition

Location
● A small community in Arizona

Client
● Arizona Water (AZ Water)

Background
● Universities in Arizona compete to 

design/redesign a wastewater 
treatment plant based on a prompt

● Will get the prompt in January
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Figure 2: Arizona State Map [2]

Figure 3: 2018 WEF Competition Wastewater 
Treatment Plant [3]



Introduction
Stakeholders

● The community/the city itself
● Residents/business discharging to 

the facility
● Arizona Department of Environmental 

Quality (ADEQ)
● People/animals using the water

3

Technical 
Considerations/Challenges

● Regulations
● Sustainable design
● Hydraulic and treatment 

process design
● Solids handling

Figure 4: AZ Water Logo [4]



Task 1 Prepare for 
Competition 
1.1 Research for Treatment Process

1.2 Registration 
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Figure 5: AZ Water Logo [5]

Task 2 Site 
Investigation

2.1 Site Visit

2.2 Analysis of Provided Data

2.2.1 Treatment Plant Constraints/Criterion

2.2.2 Source Water Characteristics

2.2.3 Develop Site Plan of Existing Plant



Task 3 Treatment Design (½)

3.1 Design Capacity

3.1.1 Estimate Daily Demand Factors

3.1.2 Calc. End of Lifecycle Capacity

3.1.3 Effluent Regulations

3.2 Preliminary Treatment

3.2.1 Evaluate and Choose Preliminary Treatment

3.2.2 Design Preliminary Treatment

3.3 Primary Treatment

3.3.1 Evaluate and Choose Primary Treatment

3.3.2 Design Primary Treatment
5Figure 6: Treatment Process  [6]



Task 3 Treatment Design (2/2)
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3.4 Secondary Treatment

3.4.1 BOD/Organic Matter Removal

3.4.2 Disinfection

3.5 Tertiary Treatment

3.5.1 Evaluate and Choose Tertiary Treatment

3.5.2 Design Tertiary Treatment

3.6 Biosolids Management

3.6.1 Evaluate Biosolids

3.6.2 Design Biosolids Figure 7: Aerial View of a 
Wastewater Treatment Facility  [7]



Task 4 Hydraulics

4.1 System Analysis

4.2 Pump Analysis

7Figure 8: Pump and System Curve [8]



Task 5 Cost of Project

8

Task 6 Project Impacts

5.1 Construction Cost

5.2 Operation Cost

5.3 Expected Lifespan Cost

6.1 Societal Impact

6.2 Environmental Impact

6.3 Economical Impact

Figure 9: 
Economic/Social/

Economic Impacts [9]



Task 7 Project 
Deliverables
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7.1 30% Completion

7.2 60% Completion

7.3 90% Completion

7.4 100% Completion

7.5 Competition Deliverables

Task 8 Project 
Management
8.1  Meetings

8.1.1 Client/GI/TA Meetings

7.1.2 Team Meetings

8.2 Schedule Management

8.3 Resource Management



Exclusions
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StormwaterConstruction Transportation

Figure 10: “Blue” Print [10]

Figure 11: Stormwater Drain [11]

Figure 12: AZ CAP Canal [12]



Schedule
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Staffing
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Cost of Engineering 
Services

Summary:

● Staffing
○ $ 47,534

● Travel
○ $ 1,495

● Supplies
○ $ 225

Total: $ 49,254
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Questions?


