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INITRODUETION

Purpose: Compete in the 32nd WERC Environmental Design Contest

Client: Dr. Jeffrey Heiderscheidt

TA: Dr. Terry Baxter

Location: New Mexico State University
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Figure 2: Delaware Basin Overview
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* Task 1: Competition Preparation
* Task 1.1: Competition Registration
» Task 1.2: Obtain Laboratory Access

- Task 1.2.1: NAU EnE Laboratory Rapid Request
Form

* Task 1.2.2: Laboratory Planning Document
- Task 1.3: Short Course Enrollment

* Task 2: Analyze Treatment Options
- Task 2.1: Treatment Research
- Task 2.1.1: Literature Review
- Task 2.1.2: Determine Criteria for Decision

* Task 2.2: Preliminary Experiments
- Task 2.2.1:Conduct Experiment Planning
* Task 2.2.2:Conduct Experiments
- Task 2.2.3: Sample Analysis
- Task 2.3: Selection of Best Treatment Process

* Task 3: Bench Scale Model Design

* Task 3.1: Process Flow Diagram

- Task 3.2: Parts and Materials Selection and
Sourcing

* Task 3.3: Process Design
» Task 3.4: Drawing Production
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* Task 4: Bench Scale Model Fabrication & * Task 6: Techno-Economic Analysis
Testing * Task 6.1: Short Course Attendance
- Task 4.1: Fabrication and Testing + Task 6.2: Economic Analysis
* Task 4.2: Post-Treatment Sample Testing - Task 6.2.1: Construction Cost
* Task 4.2.1: QA/QC Procedure » Task 6.2.2: Operation Cost
* Task 4.2.2: VOCTesting - Task 6.2.3: Lifecycle Cost
- Task 4.2.3: Additional Analysis - Task 6.3: Techno Analysis
- Task 4.3: Model Redesign - Task 6.3.1: Removal Efficiency
- Task 6.3.2: Process Requirements and

» Task 5: Full Scale Design
* Task 5.1: Bench Scale Model Scaling
- Task 5.2: Hydraulic Analysis

* Task 5.2.1: Tank Design

* Task 5.2.2: Pipe Design

* Task 5.2.3: Pump Selection

Investment
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* Task 7: Impacts Analysis

* Task 7.1: Economic Impacts

* Task 7.2: Environmental Impacts
* Task 7.3: Societal Impacts

* Task 8: Deliverables
* Task 8.1: Competition Deliverables
* Task 8.1.1: Experimental Safety Plan
* Task 8.1.2: Preliminary Report
» Task 8.1.3: Technical Report
* Task 8.1.4: Presentation and Competition

- Task 8.2: 30% Submittal
- Task 8.3: 60% Submittal
- Task 8.4: 90% Submittal
- Task 8.5: 100% Submittal

* Task 9: Project Management

* Task 9.1: Meetings
* Task 9.2: Schedule Management
* Task 9.3: Resource Management



EXCLEUSIONS

m@ Drawings and construction of a full-scale PW treatment facility

.@ Budget and bench scale components will only be applied
Iia  towards the removal of toluene

t; Site-specific treatment design
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D Task Name | November 2021 | December 2021 January 2022 | February 2022 | March 2022 ‘ April 2022
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1 | Task 1: Competition Preparation I 1
2 Task 1.1: Competition Registration
3 Task 1.2: Obtain Laboratory Access I l 1
6 Task 1.3: Short Course Enrollment
7 | Task 2: Analyze Treatment Options I 1
8 Task 2.1: Treatment Research
1 Task 2.2: Preliminary Experiments 1
15 Task 2.3: Selection of Best Treatment Process 12/29

16 | Task 3: Bench Scale Model Design

17 Task 3.1: Process Flow Diagram

18 Task 3.2: Parts and Materials Selection and Sourcing

19 Task 3.3: Process Design k

20 Task 3.4: Drawing Production l T

21 | Task 4: Bench-Scale Model Fabrication and Testing 1

22 Task 4.1: Fabrication and Testing _

23 Task 4.2: Post-Treatment Sample Testing —

27 Task 4.3: Model Redesign h—

28 | Task 5: Full-Scale Design [ —

29 Task 5.1: Bench-Scale Model Scaling - 2

30 Task 5.2: Hydraulic Analysis —e 2/23
34 | Task 6: Techno-Economic Analysis 1

35 Task 6.1: Short Course Attendance

36 Task 6.2: Economic Analysis [y |
40 Task 6.3: Techno Analysis I 1
43 | Task 7: Impacts Analysis I i 1
44 Task 7.1: Economic Impacts
45 Task 7.2: Environmental Impacts b
p 4

46 Task 7.3: Societal Impacts

47 | Task 8: Deliverables T 1
48 Task 8.1: Competition Deliverables I !
53 Task 8.2: 30% Submittal Tome 2/8
54 | Task 8.3: 60% Submittal -_——
55 Task 8.4: 90% Submittal “—
56 Task 8.5: 100% Submittal L
57 | Task 9: Project Management I !
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Project: WERC Gantt Chart NEW|  Split s Inactive Task Duration-only Finish-only ] Critical ]
Date: Thu 12/2/21 Milestone * Inactive Milestone Manual Summary Rollup ses— External Tasks Critical Split
Summary "1 Inactive Summary 1 | Manual Summary ===""1  External Milestone ® Progress —_—
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Table 1: Staffing Hours by Task

Task 1.0: Competition Preparation 2 0 40 17 59
Task 1.1 Competition Registration 0 0 0 1
Task 1.2 Obtain Laboratory Access 2 0 40 8
Task 1.2.1 NAU EnE Lab Rapid Request Form 0 0 0 8
Task 1.2.2 Laboratory Planning Document 0 0 40 0
Task 1.3 Short Course Enroliment 0 0 0 8
Task 2: Analyze Treatment Options 6 60 76 48 190
Task 2.1 Treatment Research 0 40 0 48
Task 2.1.1 Literature Review 0 0 0 40
Task 2.1.2 Determine Criteria for Decision 0 40 0 8
Task 2.2 Preliminary Experiments 2 12 70 0
Task 2.2.1 Conduct Experiment Planning 0 4 20 0
Task 2.2.2 Conduct Experiments 0 4 30 0
Task 2.2.3 Sample Analysis 0 4 20 0
Task 2.3 Selection of Best Treatment Process 4 8 6 0
Task 3: Bench Scale Model Design 8 40 12 48 108
Task 3.1 Process Flow Diagram 2 4 0 24
Task 3.2 Parts and Materials Selection and Sourcing 2 12 12 0
Task 3.3 Process Design 2 12 0 12
Task 3.4 Drawing Production 2 12 0 12
Task 4: Bench Scale Model Fabrication and Testing 6 40 152 60 258
Task 4.1 Fabrication and Testing 2 0 60 60
Task 4.2 Post-Treatment Sample Tests 2 0 92 0
Task 4.2.1 QA/QC PROCEDURE 0 0 12 0
Task 4.2.2 VOC Testing 0 0 40 0
Task 4.2.3 Additional Analysis 0 0 40 0
Task 4.3 Model Redesign 2 40 0 0
Task 5: Full-Scale Design 4 44 0 32 80
Task 5.1 Bench Scale Model Scaling 2 8 0 32
Task 5.2 Hydraulic Analysis 2 36 0 0
Task 5.2.1 Tank Selection 0 12 0 0
Task 5.2.2 Pipe Selection 0 12 0 0
Task 5.2.3 Pump Selection 0 12 0 0

Task 6: Techno-Economic Analysis 6 20 0 26 52
Task 6.1: Short Course Attendance 0 2 0 2
Task 6.2: Economic Analysis 2 6 0 24
Task 6.2.1 Construction Cost 0 2 0 8
Task 6.2.2 Operation Cost 0 2 0 8
Task 6.2.3 Lifecycle Cost 0 2 0 8
Task 6.3: Techno Analysis 4 12 0 0
Task 6.3.1 Removal Effciency 0 8 0 0
Task 6.3.2 Process Requirements and Investment 4 4 0 0
Task 7: Impacts Analysis 6 12 0 0 18
Task 7.1: Economic Impacts 2 4 0 0
Task 7.2: Environmental Impacts 2 4 0 0
Task 7.3: Societal Impacts 2 4 0 0
Task 8: Deliverables 18 16 12 24 70
Task 8.1 Competition Deliverables 2 0 12 0
Task 8.1.1 Experimental Safety Plan 2 2 0 3
Task 8.1.2 Preliminary Report 2 2 0 3
Task 8.1.3 Technical Report 2 2 0 3
Task 8.1.4 Presentation and Competition 2 2 0 3
Task 8.2 30% Submittal 2 2 0 3
Task 8.3 60% Submittal 2 2 0 3
Task 8.4 90% Submittal 2 2 0 3
Task 8.5 100% Submittal 2 2 0 3
Task 9: Project Management 12 36 12 36 96
Task 9.1: Meetings 12 12 12 12
Task 9.2: Schedule Management 0 12 0 12
Task 9.3: Resource Management 0 12 0 12
Subtotal Hours 68 268 304 291
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Table 2: Staffing Hours Summary

Position
Senior Engineer
ngineer

Lab Technician
Engineering Intern
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Table 3 : Cost of Engineering
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Personnel Classification Hours Rate ($/hr) |Cost (S)
Senior Engineer 68| S 180 |S 12,240
Engineer 268 $ 80 |[$ 21,440
Lab Technician 304|$ 50 (S 15,200
Engineering Intern 291| S 25 |S 7,275
Personnel Cost
Travel Cost Per (S) |Cost (S)
Transportation 1 Van 4-Day Trip $65/day S 260
Mileage 868 mi Roundtrip $0.38/mile S 330
Hotel 3 Rooms 3 Nights $100/night S 900
Per Diem 5 People 4 Days $19/day S 380
Travel Cost
Lab Facilities
ENE Lab 10 Days $100/day $ 1,000
Lab Cost
Supplies
See Itemized Supplies List S 1,984
Supplies Cost
Subcontract
Analytical, 5 samples $50/sample S 250

Subcontract Cost
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Table 4: Cost of Supplies

Sea Salt (Sprout's) 240 g
1500 mL
TrueSyn 200 | 184 mg $150

Bench-scale constructionmaterials | | $1,600_
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