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Water Environment Federation (WEF) Student Design Competition

Figure 1: WEF Logo [1]



Project Background 
● Project Purpose

○ Design a water or wastewater treatment plant for WEF 
● Client

○ City that owns potential plant 
● Stakeholders

○ Surrounding community, Regulators, Customers, ADEQ, County, and  City
● Location 

○ Unknown city in Arizona 
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Project Background

Figure 2: Existing Layout for GWRP [2]

Figure 3: Proposed Design Layout for GWRP [2]
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● Purple=Aeration Basin Units
● Orange= Secondary Clarifier
● Pink= Primary Clarifier



Task 1: Initial Project Preparation 
● Task 1.1: Application for WEF

○ Sign up for the competition by the due date.

● Task 1.2: Review WEF Rules and Criteria

● Task 1.3: Additional Treatment Research 
○ Study and collect relevant information on either water and wastewater
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Task 2: Site Investigation

● Task 2.1 Field Visit 

● Task 2.2 Collect Current Data from 
Operators
○ Inlet and outlet flows, types of 

treatment, and water quality 
data 
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Task 3: Evaluation of Site 
Investigation Data 

● Task 3.1: Analyze Data from the 
Current Plant 
○ Examine how well the plant is 

operating

● Task 3.2: Review Existing Site Design 
and Technology 
○ Analyzing current technologies 



Task 4: Population Estimation
 

● Task 4.1: Current Population Research
○ Current population data used to 

calculate the future population

● Task 4.2: Future Population Calculation
○ Standard population estimation 

equation
■ Current population, death and 

birth rates, population rate of 
increase, and required design 
year for lifetime of plant
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Task 5: Analyze Applicable 
Regulations

● Task 5.1 Federal Regulations

● Task 5.2 State Regulations

● Task 5.3 County Regulations



Task 6: Treatment Design

● Task 6.1: Determine Criteria

● Task 6.2 Determine Water Demand

● Task 6.3 Initial Treatment 

● Task 6.4 Essential Treatment
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● Task 6.5 Advanced Treatment

● Task 6.6 Disinfection

● Task 6.7: Solids Handling 

● Task 6.8: Final Decision Matrix

● Task 6.9 Final Decision and Design
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Task 7: Life Cycle Cost 
Analysis 

● Task 7.1 Construction Cost

● Task 7.2 Operation and Maintenance Cost

● Task 7.3 Expected Life Cycle Cost
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Task 8: Impacts Analysis

● Positive and/or negative 

impacts including social, 

economic, and environmental 

impacts 

Figure 5: Impact Analysis  [3]



Task 9: Deliverables 
● Task 9.1 30% Completion

○ Task 1.0-Task 5.0

○

● Task 9.2 60% Completion

○ Task 6.0-Task 8.0

○

● Task 9.3  90% Completion 

○ All technical tasks
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● Task 9.4 100% Completion 

● Task 9.5 Competition Deliverables 

○ Entry form, Project Description, 
Supporting Documentation and 
References



Task 10: Project Management

● Task 10.1: Meetings
○ Team, client, TA, and G.I.

● Task 10.2: Schedule Management
○ Ensure that milestones, deliverables, and final completion are on time

● Task 10.3: Resource Management
○ Track hours spent and resources used to ensure project completed on time 

within budget.

Exclusions:

● Site construction
● Lab experiments 
● Acquisition of permit
● Land Surveying & sampling
● Hydrogeology analysis
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Staffing
Table 1: Staffing With Tasks and Hours 



Cost 
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Table 2: Cost of Engineering Services
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Questions? 

16


