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Introduction
● Purpose: City of Flagstaff is looking 

to improve the detection and 

modeling of leachate

● Client: Ken Fergason - Cinder Lake 

Landfill Project Manager
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Site Maps

Figure 1 Landfill location in 
Relation to Arizona [2]

Figure 2 Landfill Location in Relation to 
the City of Flagstaff [3]
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Background

● 115 acres

● 70 miles radius of trash 

collection

● Unlined landfill with depth 

to GW = 1600 ft Figure 3: Cinder Lake Landfill [4]
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Scope of Services

● Task 1: Site Investigation

● Task 2: Analyze Site Documents
○ Task 2.1: Geotechnical Data 

Collection and Analysis

○ Task 2.2: Hydroprobe Data 

Collection and Analysis

○ Task 2.3: Landfill Layer Data 

Collection and Analysis
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Table 1: Example Moisture Content Data  [6]
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Task 3: Modeling

● Task 3.1: Create Updated HELP Model
○ Task 3.1.1: Create and Run HELP Model

○ Task 3.1.2: Compare HELP Model Results

● Task 3.2: Alternative Model Research

● Task 3.3: Model Comparison
○ Task 3.3.1: Efficiency Analysis

○ Task 3.3.2: Cost Comparison

● Task 3.4: Justification Report for Selected 

Model 
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Figure 4: HELP Model 



Task 4: Research and Compare Geophysical 
Monitoring Methods 
● Task 4.1: Develop List of Alternative 

Monitoring Technologies

● Task 4.2: Cost Analysis of Alternative 

Monitoring Technologies

● Task 4.3: Efficiency Analysis of 

Alternative Monitoring Technologies

● Task 4.4: Compare Alternative 

Methods to Hydroprobe
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Figure 5: Time Domain 
Reflectometer [7]



Task 5: Develop 3-D Plume Visualization

● Task 5.1: Interpolate 2-D Geophysical 

Data

● Task 5.2: Create-3D Plume Migration 

Map

● Task 5.3: Sensitivity Analysis for 

Potential Moisture Exceedance

● Task 5.4: Analyze Landfill Excavation 

Requirements for Various Plume 

Scenarios
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Figure 6: Example 3-D Plume Map [8]



Task 6: Analysis of Project Impacts

● Task 6.1: Social Impacts

● Task 6.2: Economic Impacts

● Task 6.3: Environmental Impacts

● Task 6.4: Human Health Impacts
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Task 7: Project Deliverables

● Task 7.1: 30% Submittal
○ Task 7.1.1: 30% Report

○ Task 7.1.2: 30% Presentation

● Task 7.2: 60% Submittal
○ Task 7.2.1: 60% Report 

○ Task 7.2.2: 60% Presentation

● Task 7.3: 90% Submittal
○ Task 7.3.1: 90% Report

○ Task 7.3.2: Practice Final Presentation

○ Task 7.3.3: 90% Website
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● Task 7.4: Final Submittal
○ Task 7.4.1: Final Presentation

○ Task 7.4.2: Final Website

○ Task 7.4.3: Final Report

● Task 7.5: White Paper

● Task 7.6: Final Poster



Task 8: Project Management 

● Task 8.1: Meetings
○ Task 8.1.1: Grading Instructor Meetings

○ Task 8.1.2: Technical Advisor Meetings

○ Task 8.1.3: Client Meetings

○ Task 8.1.4: Team Meetings

● Task 8.2: Schedule Management

● Task 8.3: Resource Management
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Note: Critical tasks are 
indicated in red



Staffing Plan
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         Table 2: Staffing Plan    

● Senior Engineer
● Environmental Engineer
● Intern
● Administrative Assistant 
● 602 total hours



Cost
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Table 3: Cost Summary Breakdown
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