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Project Introduction

Purpose

Compete in WERC Environmental 

Design Contest: Task 1

 Design innovative, low-cost 
stormwater management system

 No typical solution

Client

New Mexico State University

Navajo County

Location

Competition – New Mexico State 
University

Project Site – Joseph City, AZ

Technical Advisor

Tom Loomis, PE

2

Figure 1: 

Tom & Sue Loomis

Image Credit:

Tom Loomis



3

WERC Guidance
▪ Underserved/ disadvantaged

▪ Lack of stormwater infrastructure & funding

▪ Potential pollutants

▪ Climate change impacts

Figure 2: Project Location Map

Figure 3: Project Vicinity Map



Project Background

Issue
Overbank flooding

▪ Little Colorado River

▪ Joseph City Wash

4Figure 4: Flood Visual

Photo Credit: Navajo County Public Works

Figure 5: Project Site Map



Task 1 Literature Review & Background Research

Task 1.1 Code and Standards Review

Task 1.2 Soil Classification Review

Task 1.3 Typical Pollutant Research

Task 1.4 Existing Plans Research

Task 1.5 Existing Topography Data Review

Task 1.6 Competition Preparation

Task 1.6.1 Competition Registration

Task 1.6.2 Short Course Enrollment

Task 1.7 NAU Civil Water Lab Access
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Task 2 Site Investigation

Task 2.1 NAU Field Safety Checklist

Task 2.2 Land Survey

Task 2.2.1 Survey Preparation

Task 2.2.2 Survey Fieldwork

Task 2.3 Observational Survey

6Figure 6: Little Colorado River Watershed

Image Credit: Navajo County Public Works



Task 3 Site Analysis

Task 3.1 Existing Topographic Map

Task 3.2 Hydrologic Assessment

Task 3.2.1 Define Watershed

Task 3.2.2 Calculate Time of Concentration

Task 3.2.3 Determine Storm Intensity

Task 3.2.4 Calculate Runoff

Task 3.3 Hydraulic Assessment
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Figure 7: 100 Year Storm Analysis

Image Credit: FEMA



Task 4 Design

Task 4.1 Define Requirements and Criteria

Task 4.2 Develop Design Alternatives

Task 4.3 Analyze Alternatives and Select Best
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Land Use Cost
Green 

Space

Waterway 

Preservation
TOTAL

Option 1 0 + 0 + +

Option 2 - - + 0 -

Option 3 - - + + 0

Table 1: Example Decision Matrix



Task 5 Final Design

Task 5.1 Full-Scale Model

Task 5.1.1 Hydraulic Design

Task 5.1.2 Pollutant Treatment
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Task 5.2 Develop Bench-Scale Model

Task 5.2.1 Bench-Scale Model Scaling

Task 5.2.2 Model Design

Task 5.2.3 Model Construction

Task 5.2.4 Model Testing



Task 5 Final Design

Task 5.3 Construction Drawings Plan Set

Task 5.3.1 Cover Sheet

Task 5.3.2 General Notes Sheet

Task 5.3.3 Details Sheet

Task 5.3.4 Existing Site Sheet

Task 5.3.5 New Site Sheet

Task 5.3.6 Schematic Plan Sheet
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Figure 8: Example Detail

Image Credit: Maricopa County of Associated 

Governments



Task 6 Techno-Economic Analysis

Task 6.1 Short Course Attendance

Task 6.2 Techno Analysis

Task 6.3 Economic Analysis

Task 6.3.1 Engineers Opinion of Probable Cost

Task 6.3.2 Operation and Maintenance Cost

Task 6.3.3 Life-Cycle Cost
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Task 7 Project Impacts
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Task 8.1 30% Submittal; Tasks 1-2

Task 8.2 60% Submittal; Tasks 1-4

Task 8.3 90% Submittal; Tasks 1-7

Task 8.4 Final Presentation; All Tasks

Task 8.5 Final Submittal; All Tasks

Task 8.6 Competition Deliverables

Task 8.6.1 Experimental Safety Plan

Task 8.6.2 30% Project Review

Task 8.6.3 Technical Report Audits

Task 8.6.4 Final Technical Report

Task 8.6.5 Competition

Task 8 Deliverables

Figure 9: 34th WERC Logo

Image Credit: New Mexico State University



Task 9 Project Management

Task 9.1 Project Meetings

Task 9.2 Schedule Management

Task 9.3 Resource Management
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Exclusions

Pollutant Sampling

Community Outreach

Figure 10: Joseph City Wash, 1998

Image Credit: National Weather Service, Navajo 

County



Project Start Date: November 8th

Project End Date: May 7th

Project Duration: 101 working days

Critical Path in red

Milestone denoted by ♦



Staffing Plan

15

Senior Engineer (SENG):

• Reviewing and managing project

• PE, 5+ years of experience, B.S. Engineering

Engineer (ENG):

• Design, evaluation, and development of proposed solution

• FE, 3+ years of experience, B.S. Engineering

Engineer Technician (TECH):

• Data collection & processing, lab work, and model construction

• Registered land surveyor (RLS), 1-3 years of experience, associate's 

degree
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Table 2: Staffing Hours by TaskStaffing Plan



Cost of Engineering Services
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Table 3: Cost of Engineering Services
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Figure 11: 

WERC Team Photo

Image Credit:
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